Young children bite each other frequently in child care settings, but the bites rarely break the skin and the risk of infection is minimal. Nevertheless, parents and child care personnel may be concerned about infection, especially with bloodborne viruses. The present document reviews the literature concerning infections following bites in child care settings, and provides recommendations for prevention and management of such incidents.
Young children often bite each other during play or while fighting. An area of concern to parents is the possible transmission of infections, such as viral hepatitis and HIV, from biting incidents in child care settings. Although the risk of infection is minimal, the level of parental anxiety may be high. Physicians need to be able to address these concerns, to counsel parents about biting behaviour and infection risk, and to provide appropriate care after a bite has occurred. The present document is an update of the Canadian Paediatric Society's position statement published in 1998 [1] .
A biting incident may result in requests by parents, child care workers and physicians to know the bloodborne virus infection status of the children involved. The very low risk of infection after a bite does not justify breaches in confidentiality concerning medical information. Concern for the potentially exposed child must be balanced against the privacy rights and needs of the infected child. Only the parents or guardians, and those providing medical care for the child, have the right to confidential medical information. Children with blood-borne viruses have the right to attend child care without discrimination. Child care staff, physicians, and parents of other children who become aware of their diagnoses have an ethical obligation to respect the privacy of this information.
Scope of the problem
Bites occur frequently in child care settings. In a study [2] of child injuries in three Minneapolis (USA) centres, biting incidents were the most common injuries sustained by children, comprising 35% of all reported injuries. A review of the literature revealed only two studies of the epidemiology of bites in child care settings. Garrard et al [3] , and Solomons and Elardo [4] , prospectively followed cohorts of children enrolled in child care, using injury logs maintained by the staff. Of 224 children followed in the Garrard et al study [3] , 104 (46%) sustained 347 biting incidents over a one-year period. The total bite rate was 1.5 bites per 100 childdays of attendance. In the study by Solomons and Elardo [4] , of 133 children followed, 66 (50%) suffered 224 bites over 3.5 years. The incidence rates were highest with toddlers. Most injuries were to the upper extremities and the face. Only four of 224 bites (2%) broke the skin [4] , and no incident resulted in referral to a physician [3] [4] . Infections were not mentioned. These data suggest that the approximate incidence of biting in a child care setting, with a full-time enrollment of 60 children younger than three years of age, approaches one biting episode per day, of which approximately one every eight to 10 weeks would break the skin.
Frequent biters present a particular problem in child care centres. They should be managed on an individual basis, which may involve behavioural interventions and modifications to the child's environment. Consultation with specialists in behaviour modification may be indicated. A child with continued aggressive biting requiring an inappropriate amount of time from caregivers in a large centre may be better cared for in small family-oriented child care settings. [4] - [6] 
Viral infections
Blood-borne viruses are very unlikely to be transmitted in child care settings. Children with chronic infections, such as hepatitis B virus (HBV), hepatitis C virus (HCV) or HIV who do not have behavioural or clinical risk factors for transmission cannot be excluded from child care facilities [6] - [8] . Nevertheless, a study [9] in the United States reported that only 58% of child care centre directors would accept children with HIV infection, and only 23% would accept children with HBV infection. Children with blood-borne viruses in child care centres may also face discrimination from parents of other children at the centre if their diagnoses become known.
Cited potential risk factors for transmission of bloodborne viruses in child care centres include aggressive behaviour with frequent biting, oozing skin lesions and bleeding disorders [7] [8] . However, the risk remains theoretical because transmission has so rarely been documented. Most bites by children do not result in blood exposure. Care of children with frequent, severe, aggressive biting behaviour should be individualized according to their special needs. Regardless of bloodborne virus status, the child care setting may not be appropriate.
HBV
HBV is usually transmitted through contact of mucous membranes or open skin lesions with blood, saliva or genital secretions from actively infected individuals. The virus is not transmitted by simple contact of saliva or blood with intact skin. Only a bite resulting in a break in the skin has the potential to transmit the virus.
HBV transmission by bites from older children and adults has been described. There are rare reports [10] - [13] of HBV transmission in child care settings, in which bites may have been involved. A child with HBV infection who bites another child and breaks the skin can expose the bitten child to the virus. As well, a susceptible child who bites a child with HBV infection may be exposed if blood comes into contact with the oral mucosa of the biting child. In these situations, postexposure prophylaxis is indicated [8] [14] .
Overall, the risk of transmission of HBV from a biting child appears to be very low. HBV infection is rare in this age group in Canada [15] ; in provinces in which HBV vaccine is given in infancy, most children in child care are immune. Routine screening of children attending child care is not warranted, and exclusion based on HBV status is not acceptable. However, parents may wish to consider informing child care personnel if their child is a HBV carrier to allow timely implementation of prophylaxis if another child is exposed [6] [7] .
HIV
There has been no report of HIV transmission in child care. There have been rare reports of transmission of HIV by severe bites by adults in which considerable blood exchange occurred [16] . Infectivity of saliva itself is low because saliva is inhibitory to HIV [17] . Rare instances of possible transmission of HIV by bites between children in households have been reported, but no bites were actually observed; other potential routes of blood exposure may have been involved [18] - [20] . Thus, transmission of HIV through biting incidents in the child care setting is extremely unlikely.
HIV infection in children in Canada is extremely rare [21] . Routine screening of children is not warranted, and parents of HIV-positive children are not required to divulge their child's HIV status to child care personnel. The decision to inform the centre should be made by the parents or guardians in consultation with the child's physician, taking into consideration the child's immune status and behaviour and the risk to the child of exposure to other pathogens at the child care centre. Exclusion on the basis of the child's HIV status is not acceptable. Postexposure antiretroviral prophylaxis after a bite by a child is only very exceptionally indicated and should be undertaken only in consultation with paediatric infectious diseases experts [22] [23] .
HCV
Risk of transmission of HCV after blood exposure is generally estimated to be higher than HIV, but lower than HBV. There have been no reports of transmission in child care. HCV has occasionally been transmitted by adult bites [24] ; a study [25] in an endemic area identified bites by an infected household carrier as a risk factor for HCV seropositivity. Hepatitis C is uncommon in young children in Canada [26] . There is no indication to screen for HCV, and exclusion on the basis of HCV infection is not acceptable. No prophylaxis is available at present.
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Bacterial infections
Bites from young children very rarely lead to bacterial infections. Severe bites arising from fighting incidents among adults may be associated with bacterial infections [27] , but such bites are rare in a child care setting where most bites do not break the skin or result in superficial minor abrasions [28] . Routine wound care should decrease the risk of infection to almost zero.
Recommendations [B-III]
In the absence of studies specific to child care, these recommendations are based on expert opinion, guidelines from other professional organizations and extrapolations based on virus transmission in other situations. They are given a level of evidence rating of B-III [29] .
Administrative issues
• Each child care facility should have written policies for managing child and employee exposures to blood and body fluids, including bite wounds.
• Staff should be adequately trained and regularly updated in the proper care of bite wounds [5] .
• First aid equipment for the care of wounds, including gloves, skin disinfectants and dressings, should be available on site and should be readily accessible.
• All parents and personnel should be given information about blood-borne viruses (including how these viruses are acquired, how acquisition can be prevented and the fact that the risk of acquisition in child care settings is extremely low) in a sensitive manner that will help them accept infected children and not reject them if their infection status becomes known [6] .
• Parents should be proactively informed that if a serious bite resulting in significant blood exposure occurs, parents of both children involved will need to be informed of the incident and the children may be referred for medical evaluation.
• Testing for HBV, HIV and HCV cannot be a prerequisite for admission to child care [6] - [8] .
• Children cannot be excluded from child care because of HBV, HCV or HIV infection [6] - [8] .
• Care of a child who is a known HBV carrier and who exhibits frequent aggressive biting should be assessed on an individual basis by the child's physician and the responsible public health authority [8] , taking into consideration the needs of the child and the ability of the centre to safely provide the care required.
Prevention of bites
Measures that may help decrease biting incidents [4] - [7] [30] :
• Avoidance of stressful situations, frustrations and conflicts.
• Provision of age-appropriate small group activities.
• Observation of how, when and why a child bites, to help guide management.
• Paying attention first to the victim, not the biter.
• Firm statements to the biter that this is not acceptable behaviour and will not be tolerated.
• Directing the biter to appropriate activities.
• Positive reinforcement of appropriate behaviour.
• Collaboration with the family.
For continued frequent aggressive biting:
• Specialist advice in behaviour modification and therapy specifically tailored to the needs of the individual child may be indicated.
• Temporary exclusion from the centre or placement in an alternative type of centre may be required.
HBV
• All child care centre staff should be immunized against HBV [8] [31] .
• Parents of children attending child care should be encouraged to have their children immunized against HBV [14] . In provinces where HBV vaccine is not routinely provided free of charge for infants, paediatricians may need to advocate for free vaccine for children attending child care.
• In a child care setting in which there is a known HBV carrier, all children and staff should be immunized against HBV [6] [31] . HBV vaccine may be offered to all children in the child care setting without revealing the identity of the infected child. Public health authorities may be helpful in developing an appropriate strategy.
HIV
• Decisions about child care attendance for a child with HIV infection should be made on an individual basis by the parents in consultation with the child's physician [7] [8] . The physician should assist the parents in choosing the type of care best suited to the child's needs, taking into consideration the child's developmental status, behaviour, any specific care required, degree of immunodeficiency and risk that an infection acquired in the child care setting may result in serious disease.
• Parents are not obliged to disclose their child's HIV status to the child care centre. Only the parents and the child's physician have an absolute need to know the status [6] [8] .
• If parents choose to inform the child care centre of their child's HIV status, the number of persons aware of the diagnosis should be kept to the minimum needed to ensure proper care of the child. The information should be kept in strict confidence. Parents of other children should not be informed about the presence of a child with HIV infection in the child care facility.
When a bite occurs
• If the skin is not broken, the wound should be cleaned with soap and water, a cold compress should be applied and the child who was bitten should be gently soothed.
• If the skin is broken [5] [6] : -The wound should be allowed to bleed gently, without squeezing.
-The wound should be cleaned carefully with soap and water, and a mild antiseptic should be applied.
-An official report should be written and filed.
-The parents of both the biter and the bitten child should be notified as soon as possible (preferably within 2 h of the incident).
-The bite should be reported to local public health authorities, who may elect to refer both the bitten child and the biter to a physician for evaluation of risk of infection and possible need for postexposure prophylaxis.
-The wound should be observed over the next few days and if redness or swelling develops, the child's parents should be advised to consult a health professional.
• Consult Table 1 for medical evaluation of a child referred for a bite which breaks the skin.
TABLE 1 Medical evaluation of a child referred for a bite which breaks the skin
• The child's tetanus immunization status should be reviewed and updated if necessary [32] .
• Prophylactic use of antibiotics should only be considered for bites that cause moderate or severe tissue damage; deep puncture wounds; or bites to the face, hand, foot, or genital area that are more than simple superficial abrasions [5] [33] . These situations are very unlikely to be encountered in a child care setting.
• Hepatitis B virus (HBV) exposure -If a child known to be a HBV carrier bites and breaks the skin of a nonimmune of incompletely immunized child, hepatitis B immunoglobulin (0.06 mL/kg intramuscularly [IM] ) and HBV vaccine should be administered to the bitten child [8] [14].
-If a nonimmune or incompletely immunized child bites and breaks the skin of a known HBV carrier, hepatitis B immunoglobulin (0.06 mL/kg IM) and HBV vaccine should be administered to the biter [8] [14].
-If a bite breaks the skin of a nonimmune child and the HBV status of the biter is not known, or if a nonimmune child bites a child of unknown HBV status, low risk of infection does not justify HBV testing. The nonimmune child should be given HBV vaccine [8] [14].
-If the HBV status of both children is unknown, low risk of infection does not justify HBV testing. Both children should be given HBV vaccine, unless already fully immunized [7] [8] [15] .
-Follow-up should be arranged to complete HBV vaccine series as needed, and for HBV serology at six months after known HBV exposures.
• HIV exposure -If a child known to have HIV infection bites or is bitten by another child, in the absence of blood in the saliva or in the bite wound, postexposure prophylaxis with antiretroviral agents is not indicated, and there is no obligation to investigate or to disclose the child's HIV status. Confidentiality should be respected [6] [22].
-In the exceptional case in which a bite results in blood exchange by exposure of the buccal mucosa or broken skin to blood, and one of the children involved in known to have HIV infection, consult a specialist in the care of HIV-infected children immediately for advice. Postexposure prophylaxis should be considered only when there is exposure involving deep bloody wounds, which would be very unusual in the child care setting [22] . If it is thought that postexposure prophylaxis is indicated, a paediatric infectious diseases or HIV specialist should be consulted. Prophylaxis should be started within a few hours of the exposure, and is not indicated if more than 72 h have elapsed since the bite [22] [23] [34] . Appropriate follow-up should be arranged, including serology for HIV at six weeks, and at three and six months.
-The rate of HIV seropositivity in children is extremely low in Canada. Given the fact that transmission of HIV by a bite from a known HIV-positive source is also extremely unlikely, screening of children for HIV after a biting incident in child care is not warranted.
• Hepatitis C virus exposure -If the blood exposure is considered to be significant, and one of the children involved in the biting incident is known to have hepatitis C virus infection, appropriate follow-up of the exposed child should be arranged, including serology at six months.
